FLAT DISPLAY MONITOR AND FLAT DISPLAY PANEL FIXING APPARATUS AND 

METHOD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a flat display 
monitor, a flat display panel fixing apparatus and a flat display 
panel fixing method, and more particularly, to a flat display 
monitor having a thin flat display panel such as an LCD panel to 
realize an image even in a narrow space and a flat display panel 
fixing apparatus and method by which the flat display panel is 
easily mounted on the display monitor through a simple process. 

[0002] Particularly, the present invention relates to a flat 
display monitor that allows an assembling convenience to be more 
improved and that allows a manufacturing process to be more 
simplified. 

[0003] In addition, the present invention further relates to 
a flat display panel that can be manufactured by the reduced 
number of parts. 

Background of the Prior Art 

[0004] Generally, a flat display monitor is provided with a 
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flat display panel such as an LCD module and a fixing frame for 
fixing the flat display panel. Disposed on front and rear sides 
of the flat display panel are respectively front and back covers 
defining a main body of the flat display monitor. 

[0005] In addition, although the concrete shape of the flat 
display monitor can be varied depending on its practical use, the 
flat display monitor further includes a supporting structure 
having a first end fixed on a rear surface of the back cover and 
a base formed on a lower side of the supporting structure to 
stably support the monitor in an erected state. 

[0006] The present invention is directed to the main body of 
the monitor. A main body of a conventional monitor will be 
described hereinafter. 

[0007] FIG. 1 shows an exploded perspective view of a main 
body of a conventional monitor. 

[0008] Referring to FIG. 1, the conventional flat display 
monitor 1 includes front and back covers 5 and 2, an LCD module 4 
disposed in a space defined by the front and back covers 5 and 2, 
and a fixing frame 3 for primarily fixing the LCD module 4 . 

[0009] The monitor 1 further includes a first screw group 6 
for coupling the LCD module 4 and the fixing frame 3 to each 
other, a second screw group 7 for coupling the assembly of the 
LCD module 4 and the fixing frame 3 to the front cover 5, and a 
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third screw group 8 for coupling the back cover 2 to the front 
cover 5. 

[0010] Each of the first, second and third screw groups 6, 7 
and 8 includes at least four screws provided in the vicinity of 
four corners of the monitor. That is, twelve screws are used for 
assembling the main body of the monitor. 

[0011] A method for assembling parts of the monitor will be 
described hereinafter. 

[0012] First, the LCD module 4 and the fixing frame 3 are 
coupled to each other by the screws of the first screw group 6. 
At this point, at least four corners of the LCD module 4 are 
aligned with four corners of the fixing frame 3, and then the 
aligned portions are screw-coupled. 

[0013] Afterwards, the fixing frame 3 and the front panel 5 
are aligned with each other at their four corners through which 
the screws of the second screw group 7 are inserted to securely 
fix the fixing frame 3 and the front panel 5 to each other. 

[0014] After the fixing frame 3 is fixed to the front panel 5, 
the back cover 2 is fixed on the front cover 5. Likewise, the 
screws of the third screw group 8 are inserted through at least 
four corners where the front cover 5 and the back cover 2 are 
aligned with each other, thereby securely fixing the back cover 2 
and the front cover 5. 
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[0015] As described above, in order to fix the back cover 2, 
the fixing frame 3, the LCD module 4, and the front cover 5 to 
each other, different screw groups each having a plurality of 
screws have been employed. 

[0016] However, such a flat display monitor using the 
different screw groups has following problems. 

[0017] First, since a large number of screws are required to 
fix the heavy LCD module, it is trouble some and time-consuming 
for a worker to do the screwing work for inserting the screws of 
the different screw groups, thereby increasing the manufacturing 
costs . 

[0018] Second, since the relatively heavy frame 3 and the LCD 
module are coupled on the front cover 5 having relatively low 
strength, the front cover 5 may be deformed in the course of the 
assembling process. Therefore, there is a need for a reinforcing 
structure for enhancing the strength of the front cover. However, 
the reinforcing structure is further problematic when a soft 
material such as plastic is employed in the front cover 5 
considering the appearance. 

[0019] Third, since a plurality of processes such as a 
screwing process, a part conveying process and the like are 
required, many workers should be input to the production line. 
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SUMMARY OF THE INVENTION 
[0020] Therefore, the present invention has been made in an 
effort to solve the above-described problems of the conventional 
arts . 

[0021] An object of the present invention is to provide a 
flat display panel fixing apparatus and method that can 
manufacture a flat display monitor through a simple process and 
to provide a flat display monitor to be manufactured by such a 
simple process. 

[0022] Another object of the present invention is to provide 
a flat display monitor and a flat display panel fixing apparatus 
and method that can improve the reliability of products while 
saving the labor. 

[0023] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, there is provided a flat display panel 
fixing apparatus comprising a flat display panel; a fixing frame 
for supporting the flat display panel; a back cover having guide 
means for guiding aligning locations of the fixing frame and/or 
the flat display panel and fixing means for fixing the fixing 
frame and/or the flat display panel; and a front cover for 
receiving the flat display panel and the fixing frame, the front 
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cover being coupled on the back cover. 

[0024] In an aspect of the present invention, there is 
provided a flat display monitor comprising a high strength back 
cover having a rear surface on which a support structure is 
coupled; a fixing frame and/or a flat display panel fixed on an 
inner surface of the back cover by fixing means; and a front 
cover for receiving the fixing frame and/or the flat display 
panel, the front cover being fixed on a front surface of the back 
cover. 

[0025] In another aspect of the present invention, there is 
provided a method for fixing a flat display panel, the method 
comprising the steps of aligning the flat display panel with a 
back cover; fixing the flat display panel on the back cover using 
a fastener; and fixing a front cover on the back cover. 

[0026] Therefore, since the flat display panel is fixed on 
the inner surface of the back cover having a relatively strong 
strength, the reliability of a process for manufacturing the flat 
display monitor can be improved. 

[0027] Furthermore, the present invention provides an 
advantage of simplifying an assembling process for the flat 
display monitor and saving the assembling time as well as labor. 

[0028] In addition, the number of the screws used for 
assembly parts of the flat display monitor can be saved, reducing 
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the manufacturing costs. 

[0029] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the present invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] The accompanying drawings, which are included to 
provide a further understanding of the present invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment (s) of the present invention and together 
with the description serve to explain the principle of the 
present invention. In the drawings: 

[0031] FIG. 1 is an exploded perspective view of a 
conventional flat display monitor; 

[0032] FIG. 2 is an exploded perspective view of a flat 
display panel fixing apparatus according to a first embodiment of 
the present invention; 

[0033] FIG. 3 is a rear perspective view of a front cover 
depicted in FIG. 2; 

[0034] FIG. 4 is a front perspective view of a back cover 
depicted in FIG. 2; 

[0035] FIG. 5 is an enlarged view of a circled portion "A" of 
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FIG. 4; 

[0036] FIG. 6 is a flowchart illustrating a flat display 
panel fixing method according to a preferred embodiment of the 
present invention; 

[0037] FIG. 7 is a perspective view of a flat panel display 
apparatus according to a second embodiment of the present 
invention; 

[0038] FIG. 8 is a perspective view of a flat panel display 
apparatus according to a third embodiment of the present 
invention; and 

[0039] FIG. 9 is a sectional view taken along lines B-B' of 
FIG. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0040] Reference will now be made in detail to a preferred 

embodiment of the present invention with reference to the 

accompanying drawings . 

[0041] FIG. 2 shows an exploded perspective view of a flat 

display panel fixing apparatus according to a first embodiment of 

the present invention. 

[0042] As shown in the drawing, the inventive flat display 

panel fixing apparatus 9 includes an LCD module 30, a fixing 

frame 20 for fixing the LCD module 30, a back cover 10 for fixing 
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the assembly of the LCD module 30 and the fixing frame 20, and a 
front cover 40 formed on an opposite side of the back cover 10. 

[0043] The flat display panel fixing apparatus 9 further 
includes fasteners 50 such as screws for fixing the assembly of 
the LCD module 30 and the fixing frame 20 on the back cover 10. 

[0044] The back cover 10 includes a heat release holes 14 for 
releasing heat generated by the LCD module 30 to an outside of 
the monitor, fixing portions 11 through which the fasteners 50 
are inserted to fix the fixing frame 20 and the LCD module 30 to 
each other, a plurality of guide portions 12 for aligning the 
assembly of the fixing frame 20 and the LCD module 30 at an 
accurate location on the back cover 10, and a plurality of hook 
portions 13 formed at side surface of the back cover 10, for 
fixing the front cover 40 on the back cover 10. 

[0045] The guide portions 12 and the hook portions 13 may be 
formed on four corners of the back cover 10 by one. However, the 
number of the guide portions 12 and the hook portions 13 can be 
varied in accordance with the size of the module 30 and the 
strength of the monitor. In addition, it is preferable that the 
guide portions 12 are formed in the vicinity of the hook portions 
13 so that the fixing frame 20 and the LCD module 30 can be 
guided and aligned on the more accurate location. 

[0046] The hook portion 13 is provided such that a plurality 
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of hook projections 41 formed on side portions of the front cover 
40 are inserted into the hook portion 13. In order to stably 
support the whole surface of the front cover 40, the hook 
portions 13 may be equally formed throughout a whole side portion 
of the back cover 10. 

[0047] To allow for the insertion of the fasteners 50, the 
LCD module 30 includes a screen portion 32 for displaying an 
image and panel fixing portions 31 that is formed on a periphery 
portion of the screen portion 32. The panel fixing portions 31 
are formed of a thin plate. When the panel fixing portions 31 
are aligned with the fixing portions 11, the fasteners 50 are 
inserted through the panel fixing portions 31 and the fixing 
portions 11, thereby fixing the LCD module 30 on the back cover 
10. 

[0048] The fixing frame 20 includes an aligning guide 21 for 
accurately aligning the LCD module 30 with the fixing frame 20 at 
an accurate location and frame fixing portions 22 through which 
the fasteners 50 are inserted. The aligning guide 21 is formed 
along a periphery portion and corner of the fixing frame 20, and 
the frame fixing portions 22 are formed on the periphery portion 
of the fixing frame 20 and formed of a thin plate. 

[0049] The fasteners 50 are inserted through the frame fixing 
portions 22 and the fixing portions 11 in a state where the frame 
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fixing portions 22 are accurately aligned with the fixing 
portions 11 , thereby fixing the fixing frame 20 on the back cover 
10. 

[0050] That is, in a state where the assembly of the frame 
fixing portions 22, the panel fixing portions 31 and the fixing 
portions 11 are accurately aligned with each other, the fasteners 
50 are inserted through the aligned portions, thereby 
simultaneously fixing the fixing frame 20 and the LCD module 30 
on the back cover 10. Therefore, by a single screw insertion 
work using a single screw group, the fixing frame 20 and the LCD 
module 30 are simultaneously fixed on the back cover 10, thereby 
simplifying the fixing process when compared with the 
conventional art in which two different screw groups (see 
reference numerals 6 and 7) each having a plurality of screws 
(see reference numerals 6 and 7 in FIG. 1) are used to 
respectively fix the fixing frame and the LCD module to each 
other and the assembly of the fixing frame and the LCD module and 
the back cover to each other. 

[0051] In addition, unlike the conventional art, since the 
fixing frame 20 and the LCD module 30 are fixed to the back cover 
10, the support force can be improved. In other words, since the 
fixing frame 20 and the LCD module 30 are fixed on the supporting 
structure for erecting the flat display monitor and/or the back 
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cover 10 having the high strength, for coupling the base, the 
high strength can be maintained, thereby increasing the 
reliability. 

[0052] The front cover 40 includes a central opening 42 and a 
frame portion on which the hook projections 41 fixed by being 
hooked in the hook portions 13 are formed. 

[0053] The central opening 42 allows a user to see the image 
displayed on a screen portion 32. The hook projections 41 are 
evenly formed on throughout the frame of the front cover 40 so 
that the front cover 4 0 can be stably fixed on the back cover 10. 

[0054] That is, the front cover 40 is not fixed on the back 
cover 10 by fasteners such as screws, but by a simple operation 
for inserting the hook projections 41 into the hook portions 13. 
Namely, since there is no need of an additional heavy part fixed 
on the front cover 40, it is possible to fix the front cover 40 
on the back cover 10 by a simple hook structure, without a high 
strength fastener such as screws. For example, in a state where 
the hook projections 41 are aligned with the corresponding hook 
portions 13, the front cover 40 is pushed toward the back cover 
10 to insert the hook projections 41 into the hook portions 13, 
thereby coupling the front cover 40 on the back cover 10. 

[0055] Meanwhile, the LCD module 30 is simply exampled as the 
flat display panel, not limiting the present invention. That is, 
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any lightweight flat display panel that can realize the flat 
display monitor will be possible. 

[0056] When the supporting structure is formed on a rear 
surface of the back cover 10 and the horizontal base is disposed 
under the supporting structure, the flat display monitor 
according to the present invention is completed. 

[0057] The method for fixing the flat display panel will be 
briefly described hereinafter. 

[0058] As described above, only a single group of fasteners 
are used in the flat display panel fixing method of the present 
invention to simplify the fixing process. 

[0059] Describing more in detail, after the fixing frame 20 
and the LCD module 30 are aligned with the back cover 10, the 
fasteners 50 are inserted to fix the fixing frame 20 and the LCD 
module 30 on the back cover 10. That is, the fixing frame 20 and 
the LCD module 30 are fixed on the back cover 10 by a single work 
using the single group of fasteners 50. 

[0060] That is, in a state where the panel fixing portions 31 
and the frame fixing portions 22 are aligned with the fixing 
portions 11, the fasteners 50 are inserted through the aligned 
portions. Namely, the fixing frame 20 and the LCD module 30 are 
simultaneously fixed on the back cover 10 by the single group of 
fasteners 50. 
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[0061] Then, the front cover 40 is fixed on the back cover 10. 
That is, in a state where the hook projections 41 are aligned 
with the corresponding hook portions 13, the front cover 40 is 
pushed toward the back cover 10 to insert the hook projections 41 
into the hook portions 13, thereby coupling the front cover 40 on 
the back cover 10. 

[0062] FIG. 3 shows a rear perspective view of the front 
cover of the flat display panel fixing apparatus according to the 
present invention . 

[0063] Referring to FIG. 3, the front cover 40 is provided 
with the hook projections 41 and the opening 42 as described 
above. A plurality of supporting ribs 44 are formed on an inner 
circumference of the front cover 40. The supporting ribs 44 
contact the outer circumference of the LCD module 30 to stably 
maintain the location of the LCD module 30. 

[0064] Describing more in detail, the hook projections 41 are 
formed on a side end line of the front cover 40 and extended 
rearward to be inserted into the hook portions 13. Front ends of 
the hook projections 41 are bend to define insertion ends 43 
inserted into the hook portions 13. Particularly, two hook 
projections 41 are paired to reliably prevent the front cover 40 
from moving. 

[0065] FIG. 4 shows a front perspective view of the back 
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cover of the flat display panel fixing apparatus according to the 
present invention . 

[0066] As described above, the back cover is provided with 
the hook portions 13 formed on the side portion of the back cover 
and spaced away from each other at a predetermined distance, the 
heat release holes 14 for releasing heat generated by the LCD 
module 30, the guide portions 12 for guiding and aligning the 
fixing frame 20 and the LCD module 30 on the back cover 10, and 
the fixing portions 11 in which the fasteners 50 are inserted. 

[0067] Describing more in detail, the fixing portions 11 and 
the guide portions 12 are formed on the four corners of the back 
cover 10 by at least one. In order to reinforce the coupling 
strength, the fixing portions 11 and the guide portions 12 can be 
further formed. The guide portions 12 may be formed in the 
vicinity of the fixing portions 11 to reliably guide the aligning 
location of the fixing frame 20 and the LCD module 30. 

[0068] FIG. 5 shows an enlarged view of a circled portion "A" 
of FIG. 4. 

[0069] As shown in the drawing, the guide portion 12 is 
provided with an aligning groove 17 to accurately align the 
fixing frame 20 and the LCD module 30 with each other. As the 
fixing frame 20 is seated on the aligning groove 17, the fixing 
frame 20 and the LCD module 30 can be stably supported with 
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respect to the back cover 10. 

[0070] In addition, the fixing portion 11 includes a boss 
provided with a fixing hole 15 in which the fastener 50 is 
inserted and a plurality of reinforcing ribs 16 for connecting 
the main body of the back cover 10 to the boss to improve the 
strength of the boss. The reinforcing ribs 16 may be designed to 
be recessed in a predetermined shape so as to induce the stable 
alignment of the fixing frame 20. 

[0071] FIG. 6 shows a flowchart illustrating the flat display 
panel fixing method according to the present invention. 

[0072] As described above, the LCD module and the fixing 
frame are simultaneously fixed on the inner surface of the back 
cover by the single group of fastener, and the front cover is 
fixed on the back cover by hook means . 

[0073] Describing more in detail, the LCD module 30 is 
aligned with the fixing frame 20 by the aligning guide 21 (ST11) . 
When the LCD module 30 is aligned, the panel fixing portions 31 
are also aligned with the frame fixing portions 22. Particularly, 
the LCD module 30 is aligned with the fixing frame 20 such that 
holes formed on the panel fixing portions 31 are aligned with 
holes formed on the frame fixing portions 22. 

[0074] The assembly of the LCD module 30 and the fixing frame 
20 that are accurately aligned with each other is aligned with 
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the back cover 10, and the fasteners 50 are inserted to fix them 
(ST12) . A feature of the present invention is to simultaneously 
fix the LCD module 30 and the fixing frame 20 on the back cover 
10 by the single group of fastener. In addition, another feature 
of the present invention is to fix the LCD module 30 and the 
fixing frame 20 not on the front cover 40 but on the back cover 
10 with a high strength. 

[0075] Afterwards, the front cover 4 0 is fixed on the back 
cover 10 by the simple hook means (ST13) . As described above, 
the hook means includes the hook projections and the hook 
portions. That is, since no additional part is fixed on the 
front cover, the self-gravity of the front cover is low, allowing 
the front cover to be fixed on the back cover 10 by a simple 
coupling structure without using the strong coupling member such 
as the screws. This enhances the working convenience and speed. 

[0076] FIG. 7 shows a perspective view of a flat panel 
display apparatus according to a second embodiment of the present 
invention . 

[0077] This embodiment is identical to the first embodiment 
except that the LCD module and the fixing frame are not 
simultaneously fixed on the back cover but independently fixed on 
the same 

[0078] Describing more in detail, a fixing frame 60 of this 
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embodiment includes fixing holes 62 aligned with the fixing 
portions 31 to fix the LCD module 30 on the fixing frame 60 and 
fixing brackets 61 each having a fixing hole to fix the fixing 
frame 60 on the back cover 10. There is further provided module 
fasteners 70 for fixing the LCD module 30 on the fixing frame 60. 

[0079] According to the above-described structure, an 
additional process for coupling the LCD module 30 to the fixing 
frame 60 may be added. That is, a process for coupling the LCD 
module 30 to the fixing frame 60 before the fixing frame 60 is 
coupled to the back cover 10 is required. 

[0080] The structure of this embodiment will be effectively 
used when the LCD module 30 and the fixing frame 60 are 
differently designed in their dimension. However, when the LCD 
module 30 is appropriately designed, the LCD module 30 may be 
fixed on the inner surface of the back cover 10 without using the 
fixing frame 60. 

[0081] FIG. 8 shows a perspective view of a flat panel 
display apparatus according to a third embodiment of the present 
invention, and FIG. 9 shows a sectional view taken along the line 
B-B' of FIG. 8. 

[0082] Referring to FIGs . 8 and 9, this embodiment is 
identical to the first and second embodiments except for the 
structure for fixing the front cover to the back cover. That is, 
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when the front cover 40 is securely fixed on the back cover 10 by 
only the support force of the hook means including the hook 
projections 41 and the hook portions 13, fasteners such as screws 
may be additionally used. 

[0083] That is, a first cover-fixing portion 18 is formed on 
at least one corner portion of the back cover 10, and a second 
cover-fixing portion 45 is formed on at least one corner of the 
front cover 40, In addition, the first and second cover-fixing 
portions 18 and 45 are provided with a predetermined insertion 
hole in which a cover fastener 80 is inserted. 

[0084] Also, the first cover-fixing portion 18 can help the 
coupling of the back cover 10 and the front cover 40. In 
addition, the first cover-fixing portion 18 may further function 
as guide means for the LCD module 30 when it is formed on a 
location contactable the outer circumference of the LCD module. 
To achieve this, the first and second cover-fixing portions 18 
and 45 can be formed on two locations of the back cover 10 at the 
lower left and right sides based on the entire flat display 
monitor. 

[0085] As aforementioned in the first embodiment, it is 
natural that the front cover 40 and the back cover 10 can be 
coupled to each other by the hook means including the hook 
projections 41 and the hook portions 13. Also, by using the 
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cover fastener 80 like the third embodiment, the front cover 40 
and the back cover 10 can be more firmly coupled. However, when 
the number of first and second cover-fixing portions 18 and 45 is 
increased, the front cover 40 can be fixed to the back cover 10 
without using the hook means. At this point, each of the first 
and second cover-fixing portions 18 and 45 are formed on at least 
four corners of the monitor. 

[0086] According to the above-described present invention, 
since the flat display panel is fixed on the inner surface of the 
back cover having a relatively strong strength, the reliability 
of a process for manufacturing the flat display monitor can be 
improved. 

[0087] In addition, the number of the screws used for 
assembly parts of the flat display monitor can be saved. 

[0088] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention covers 
the modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents . 
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